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MULTIPLE CIRCUIT SWITCH 
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The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. ' 
The present invention relates to a pressure-operated 

switch having a movable shorting plate which moves in 
one direction in response to pressure to close a plurality of 
main circuits and position a shorting member, movement 
of the plate in the opposite direction, due to release of 
pressure, serving to break the main circuits and substan 
tially simultaneously close a secondary circuit by engage~ 
ment of the shorting member with a pair of secondary 
contacts. More particularly, the invention relates to 
pressure-operated switch means in which the movable 
plate is provided, with a plurality of metallic segments, 
each adapted to engage a plurality’ of contacts to close 
main circuits associated therewith, and in which the short 
ing member is supported on one end of. apresilient mem 
ber mounted on and movable with the shorting plate, the 
shorting member being cam-med to a cocked position by 
movement of the plate in said one direction and cammed ' 
to pass between said pair of contacts upon movement of 
the plate in the opposite direction. v ' p . 

In the operation of certain hydrostatic mechanisms, 
for example, underwater ordnance items, such as mines 
and the like, it has been found necessary to employ switch 
means capable of simultaneously closing a plurality of 
circuits in response to hydrostatic pressure for arming 
the items and to provide means to'break such circuits with 
decrease of hydrostatic pressure due to surfacing and 
substantially simultaneously to make and break a sec 
ondary circuit for the purpose of sterilizing or scuttling 

I the mine in accordance with international convention. 
Formerly, these functions were accomplished by use of 
separate switch devices which resulted in switch means 
more complicated and bulky than desired and requiring a 
casing for the ordnance item of more complextdesign. 
A switch in accord nce with the present invention per 

forms the desired fu?ons ,by the provision of a com 
pact arrangement operating in a novel and simple manner 
and comprises a plate movable in response to variations 
in pressure for closing certain circuits by movement of 
the plate in one direction and for'breaking said circuits 
and making and breaking a secondary circuit with return 
of the plate to the starting or unoperated position of the 
switch. ' 3 ‘ ~ ' ' 

It is therefore an object of the present invention to 
provide a single switch mechanism having movable parts 
capable of closing certain circuits by movement of said 
parts in one direction and breaking of said circuits and 
the making and lbreakingyof an additional circuit with 
return of said movable parts. 

Another object is the provision of a switch mechanism 
employing a movable plate foryclosing certain circuits 
and a shorting pin carried by a resilient element mounted 
on said plate and movable therewith for making and 
breaking an additional circuit. 
A further object is to provide a switch mechanism hav 

ing a movable plate carrying segmented metallic portions 
and a ?at leaf spring member carrying a shorting pin. 
The ?nal object of the present invention is the provi 
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mented plate and a shorting pin mounted on said plate 
by means of an elongated resilient member and cam 
means adapted to engage the shorting pin during move 
ment of said plate'in one direction and de?ect said pin to 
a cocked position,'the cam means also serving to deflect 
the shorting pin to a position between a pair of secondary 
contacts upon movement of the plate in the opposite di 
rection. 
The exact nature of this invention as well as other ob 

jects and advantages thereof will ‘be more readily appar 
ent. upon consideration of the following speci?cation re 
lating to the annexed drawing in which: 

FIG. 1 is a fragmentary side view, in section, of the 
switch mechanism of this invention; the section being 
taken generally along line 1-1 of FIG. 2; 

FIG. 2 is a sectional view of the switch mechanism 
taken along line 2-2 of FIG. 1; 

FIG. 3 is a sectional View taken along the line 3-3 
of FIG. 1; and 

FIG. 4 is a detail sectional view taken generally along 
line 4-4 of FIG. 1, with the shorting plate shown in 
operated position and the shorting pin in the cocked po 
sition. 7 

Referring now to the drawing, wherein like reference 
numerals designate like or corresponding parts through 
out the several views, there is shown in FIG. 1, which 
illustrates a preferred embodiment of the switch mech 
anism of this invention, a body designated by numeral 
11. The body 11 is provided with a piston chamber 12 
in which a piston 13 is adapted to move, the piston being 
?xed to a connecting rod 14 about which a coil spring 
15 is disposed. The spring 15 is of the compression type 
and at one end thereof engages the inner side of- piston 
13 and at the other end thereof reacts against a shoulder 
16 formed in the body 11 for urging the piston 13 out 
wardly and normally holding the switch mechanism open, 
the dimensions of the spring depending upon ‘the pres 
sureat which it is desired that the switch mechanism 
operate. For the purpose of sealing the piston 13 against 
the entry of moisture, a suitable diaphragm means (not 
shown) may be provided, in a manner understood by 
those skilled in the art. 

It will be noted that the connecting rod 14 extends 
beyond shoulder 16 and the body 11 and has mounted 
thereon a plate 17 composed of insulating material, the 
plate being mounted on the rod by means comprising a 
disk 18 and a retainer 19. Secured to disk 18 by suitable 
fastening means such, for example, as screws 21, or the 
like, is a mounting means 22 which includes a short col 
umn 23. The column 23 is provided with a cross-axial 
slot in which one end of. a leaf spring 24 is disposed, 
the leaf spring being held in the slot by apin 25, or the 
like, passing through the column and the leaf spring mem 
ber. Carried by the other end of the leaf spring member 
24, and suitably insulated therefrom, is a shorting pin 
26 having a longitudinal axis disposed parallel to the plate 
17 and generally in the plane of the leaf spring member. ‘ 
The body 11 has secured thereto, as by screws 27, or 

the like, a support casing 28, the casing constituting an 
extension of the‘ body and encompassing the movable 
plate 17. A cover or cap 29 is attached to the casing 
28 by screws or similar means 31, the cover being made 
of an insulating material which may be a transparent 
plastic, if desired. Within the cover 29 is a contact sup 
port member 32 which is composed of insulating material 
and is suitably fastened to the cover 29, for example, 
by screws 33, there being three such screws disposed 120 
degrees apart around casing 28. ‘ 
Turning now to FIG. 3, the plate 17 of insulating ma~ 

terial is shown provided with a plurality of metallic short 
ing segments 34 suitably secured thereto, the segments 
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being separated by spaces 35 to the end that the segments 
be insulated from each other. Each ‘of the segments 34 
is adapted to engage a plurality of spaced-apart spring 
contacts 36, as shown in FIG. 4, for the purpose of 
shorting or electrically interconnecting the contacts and 
thereby closing main circuits (not shown) having the 
contacts incorporated therein. The contacts 36 are car 
ried by the contact support member 32 and are secured 
thereto by rivets 57, or other type fasteners. 

In order that the metallic shorting segments 34 be main— 
tained in proper orientation with respect to the spring con 
tacts 36, an elongated key or guide member 38 is fastened 
to the casing 28 and has a web 39 received in a slot 41 
formed in one of the spaces 35 between a pair of the 
segments, the slot being of su?icient size not to impede the 
movement of plate 17, better understood by reference to 
FIG. 3. For properly orienting the contact support mem 
ber 32, a slot 42 may be formed therein for receiving an 
end-portion of web 39, as shown in FIG. 2. 
As will be apparent from FIGS. 1, 2 and 4, the contact 

support member 32 is fashioned with a cylinder-like por 
tion 43, which has a?ixed to interior wall thereof a 
piece of insulating material 45 having an arcuate surface 
45 fitted to wall 44 and a projection 47 extending later 
ally into the interior of portion 43>. Projection 47 con 
stitutcs a cam member, diamond-shaped in cross-section, 
as shown in FIG. 4, with a pair of surfaces 48, 49 gen 
erally parallel to the plane of the leaf spring member 24 
and a generally parallel pair of surfaces 51, 52 diagonal 
to surfaces 48, 49. ' 

In surface 49, there is imbedded a contact 53 and dis 
posed adjacent thereto is a contact 54 carried by a resili 
ent member 55 attached to piece 45 by any suitable means. 
Contacts 53 and 54 are adapted to be incorporated in 
a secondary circuit (not shown) and are so disposed that 
the space therebetween is less than the transverse extent 
of the shorting pin 26, for a reason which will herein 
after he made clear. 

It will be appreciated that pressure upon piston ‘13 will 
cause plate 17, and shorting pin 26 carried thereby, to 
move toward the projection of cam member 47, and that 
in the movement of the shorting pin toward said cam 
member, the shorting pin will engage surface 51 of the 
cam member and be de?ected laterally until movement 
of the plate carries the pin past the cam member, after 
which the resiliency of the leaf spring member will re 
establish the position of the shorting pin in the plane of 
the leaf spring member, i.e., the cocked position of the 
shorting pin, as shown in FIG. 4. After the pressure 
upon the piston has been relieved, the piston will move 
in the opposite direction under the urging of spring 15 
and the shorting pin will engage and follow the surface 
52 of the cam member 47 and be de?ected laterally to 
pass between contacts 53 and 54, brushingly engaging 
the contacts in such passage and thereby making and 
breaking the secondary circuit (not shown). 
The operation of the switch mechanism should be ap 

parent from the foregoing description. However, brie?y 
and in summary, as the piston 13 is forced inward plate 
17 is moved and the shorting segments 34 are brought 
into contact with the main contacts 36, shorting them 
together in pairs, or other arrangement, and the shorting 
pin 26 engages the cam member 47 and follows surface 
51 thereof until the cam member is cleared, resiliency of 
the leaf spring 24 returning the shorting pin to the plane 
of the leaf spring. As the pressure is removed, and the 
piston is returned by the force of the spring, the main con 
tacts 36 are disengaged from the shorting segments and 
the main circuits (not shown) are broken. Substantially 
simultaneously, the shorting pin 26 engages and follows 
surface 52 of cam member 47, after which the shorting 
pin passes between resiliently mounted contact 54 and the 
stationary contact 53, thereby shorting contacts 53 and 
54 to complete the secondary circuit (not shown) and 
clears the cam for return to the plane of the leaf spring 24. 

Obviously, many modi?cations and variations of the 
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present invention are possible in the light of the above 
teachings. It is therefore to be understood that the in 
vention may be practiced otherwise than as speci?cally 
described. For example, the main contacts could be 
arranged in a variety of patterns and circuits and the 
switch could be operated hydrostatically or mechanically, 
and be employed in other environments than underwater 
ordnance. 
From the foregoing, it should be clear that there has 

been provided a new and improved switch mechanism 
capable of performing dissimilar switch functions; the 
witch being rugged, easily manufactured, and small, and 
achieving wiping contact at all points of contacts thereby 
resulting in low resistance. 
What is claimed and desired to be secured by Letters 

Patent of the United States is: 
1. An electric switch of the class disclosed, comprising, 

in combination, a support, a switch mechanism including 
a member movably mounted on said support, shorting 
means resiliently carried by said member and movable 
therewith, cam means mounted on said support and dis 
posed in alignment with said shorting means, said cam 
means having surfaces adapted to engage and de?ect said 
shorting means during movement of said member in one 
direction, said movement being sufficient to carry said 
shorting means past said cam means, a pair of contacts, 
one contact being supported on said cam means and the 
other contact being supported on said support adjacent 
said one contact, said cam means having other surfaces 
adapted to engage and de?ect said shorting means during 
movement thereof in an opposite direction for eifectuating 
shorting of said contacts and closing an electrical circuit. 

2. An electric switch as de?ned in claim 1, wherein 
said shorting means includes a pin carried by a planar leaf 
spring, said pin extending laterally from the spring and 
being disposed generally in the plane thereof. 

3. An electric switch according to claim 2, further char 
acterized in said cam means having a pair of surfaces gen 
erally parallel to each other and to the plane of said leaf 
spring. 

4. An electric switch according to claim 3, further char 
acterized in said one contact being imbedded in one of 
said last-named surfaces and forming a part thereof. 

5. An electric switch as de?ned in claim 1, wherein 
said cam means has a generally diamond-shaped cross 
section. 

6. An electric switch as de?ned in claim 1, wherein said 
one contact is imbedded in said cam means and forms 
part of one of the surfaces thereof. 

7. A multiple switch of the type disclosed, comprising, 
in combination, a body, a shorting plate mounted for 
movement in said body in response to pressure, a contact 
supporting member supported on said body, a plurality 
of contacts supported by said member, said plate being 
adapted to move in one direction into engagement with 
said contacts for closing circuits containing the contacts, 
a resilient element carried by said plate and movable 
therewith, a shorting pin carried by said element, cam 
means supported by said member in alignment with said 
pin, said cam means having surfaces effective to en 
gage and de?ect said pin during movement of said plate 
in said one direction, the movement of said plate being 
su?icient to carry said pin beyond said cam means, a 
pair of secondary contacts, said secondary contacts being 
disposed in close adjacency with one mounted on said 
cam means and the other supported on said member, 
movement of said plate in the opposite direction in re 
sponse to reduction of pressure carrying said pin into 
engagement with said cam means, said cam means having 
surfaces effective to de?ect and cause said pin to brush 
ingly engage said secondary contacts during movement of 
the pin in said opposite direction for closing and breaking 
a secondary circuit. 

8. A switch as recited in claim 7, additionally character 
ized by said resilient element being a planar leaf spring 
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and said shorting pin being disposed generally in the plane 
thereof. _ 

9. A switch according to claim 8, further characterized 
by said cam means having a pair of surfaces generally 
parallel to each other and to the plane of the leaf spring. 

10. A switch according to claim 9, further character 
ized by said one contact being imbedded in one of said 
last-named surfaces and forming a part thereof. 

11. A switch as recited in claim 7, additionally char 
acterized by said ‘resilient element being a planar leaf 
spring, said cam means being generally diamond-shaped 
in cross-section and having a pair of surfaces generally 
parallel to the plane of the leaf spring and a pair of 
surfaces diagonal thereto, and said shorting pin being 
generally disposed in the plane of the leaf spring and par 
allel to said surfaces. ' I ' 

12. A switch according to claim 11, further character 
ized by said one secondary contact being imbedded in one 
of said surfaces generally parallel to the plane of the leaf I 
spring and forming a part thereof. ' 

13. A multiple circuit switch for use in an underwater 
ordnance item, comprising in combination, a body for 
disposition in an ordnance item, piston means mounted 
for movement in said body, a shorting plate carried by 
said means and movable therewith, a plurality of metallic 
shorting segments and a leaf spring carried by said plate, 
a plurality of contacts supported on said body, said seg 
ments being effective to engage said contacts for closing 
a plurality of circuits and thereby arm the ordnance item, 
a shorting pin carried by said leaf spring, a cam supported 
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on said body in the path ‘of movement of said pin, said 
cam having a surface with one secondary contact im 
bedded therein and forming a part thereof, another sec 
ondary contact resiliently mounted on said body closely 
adjacent said one secondary contact, said cam also having 
a surface effective to engage and de?ect said shorting pin 
into engagement with said secondary contacts for closing 
a secondary circuit and scuttling the ordnance item in 
response to movement, said movement of said plate and 
pin causing said'?rst-named contacts to be disengaged 
and said secondary circuit to be closedand broken selec 
tively whereby to effectuate disarming and scuttling of the 
ordnance item. 

14. An electric switch comprising a movable member, 
shorting means carried by said member and movable 
therewith, control means disposed in alignment with said 
shorting means, said control means having control sur 
faces adapted -to engage said shorting means and cause the 
same to travel along'one path of movement during move 
ment of said member toward said control means and to 
cause said shorting means to travel along another path 
of movement during the later movement of said member 
away from said control means, and a pair of spaced con 
tacts, said shorting means being adapted to electrically 
interconnect said contacts during travel along said last 
named path of movement for shorting said contacts and 
closing an electrical circuit.‘ 

No references cited. 


